
0 ^ 0 , 1 ^, 




JlgriCttltural fescaith institutt, IJusa. 


SUGARCANE AT THE PARTABGARH 
EXPERIMENTAL STATION 


BY 


G. CLARKE, F.I.C, 


Agricultural Chemist to the Government of the UiilleJ Provinces, 
AND 

KHAN BAHADUR S. M. HADI, m.r.ac,, m.r.a.s., 

Assistant Director of Agriculture, UniteJ Provinces. 

(Asd^ted by S. C. Banayc and Naib HiissainJ 



CALCUTTA 

SUJ'ERlN rEXDHNT GOVERNMENT PRINTING, INDIA 




SUGARCANE AT THE PARTABGARH 
EXPERIMENTAL STATION, 1908. 


f PHE collection of some of the characteristic varieties of the sugarcane 
of the United Provinces at the Partabgarh station provided an 
opportunity for some preliminary work in connection v/ith rhe enquiry 
into the cultivation and quality of that crop, which the Agricultural 
Department proposes to take up on the lines laid down by the Board of 
Agriculture in 1907. 

Bv working on the spot in the midst of the crushing and gur-boiling, 
and carefully observing any differences in growth and composition, it was 
thought that suggestions might be got as to the most promising lines, 
along which future enquiry may be directed. 

The following varieties were available for experimental purposes : — 


Patarki mango of Shall ganj. 
ilemja of Gorakhpur. 

Uuora of Gorakhi)iii'. 
Charkaliiya of Azamgarli. 
Dhaura of Azamgnrl]. 

Pansari of rsuf|)iir (Gliazipur), 


Sarauti of Partabgarh. 
Kovahi of Benares. 
Rcora of Itenares. 
Beori of Benares. 
Jloracha of Basti. 
Sarauti of Basti. 


Ku3\var of Partabgarh, 


These races of Sugarcane comprised nearly all the kinds of Oiidh and 
the Eastern districts which are noted especially for their sugar yielding 
qualities, the Kuswar and Sarauti among thorn being indigenous to the 
Partabgarh District. The seed of the last two lands was obtained locally 
while seed canes of all the other varieties were imported by rail from the 
districts, in which they grow at their best. 

The different races were not grown this year with the special object of 
comparing the outturns, but of raising seed for the next sowing, and 
determining their suitability to the soil and climate of Partabgarh. 

Por these reasons the areas allotted to the various kinds fapproxi- 
mately t-J acre) varied slightly. The field operations in all cases except 
in the case of Kuswar treated with Sulphate of Ammonia being however 
exactly alike. 


B 
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srCATlCANK AT THE PAETAUGARn 


Tilp method of cultivation may be de^;c^ibcd as follm>vs 
Previf)us to preparation of the lanrl for cane cultivation half of % 
land comprising the cane plots was sown in the rainy sea.S(>n with Ouar 
[Oymmpm psoraVoidcs), and the other half with Urd {Pkaseohs 
radiaius). These autumn crops were removed from the land iii Novenibcr 
1900. In December the land was irrigated with well water in order to 
soften the soil \vlueh was then broli^'n up wiMi the Watt’s plough. It was 
again ploughed with the same implement and four ploughings with the 
countrv plough followed, the land being levelled after each ploughinii 
with the Patila {the del wooden beam). After the second ploughing 
With the coimtry plough ordinary cattle mamire at the rate of about 80 
rnauuds ])cr acre and indigo refuse at the same rate were spread on the 
plot's, and tvorkod in with the soil by means of the last two ploughie.gs. 
The cuttings about 15"'' in length were sown in the beginning of Maioli 
1907 in tlie usual jnaiiner behind the plough, and the land levelled. Slietp 
folding which is a cormnou system of manuring cane-fields in the south 
followed, a flock of about 70 sheep being kept for the night on each plot. 

In the plot tn'ated with Sulpliate of Ammonia no cattle manure or 
indigo refuse was ust'd, the ai'tificial manure alone being applied at the 
rate of 5 o\vt. per acre in two doses, t\Yo-hfths of the total quantity beiii^ 
used in the furrows at the time of idanting and the remaining thrce-fiftlis 
just before the advent of the monsoon rains. The comparison plot ad- 
jacent to the Ammonium Sulphate plot was not manured at .all. Both 
of these plots had been fallow during the preceding rainy season.* 

The crop w^as watered altogether five times during the period of growth, 
four times in the hot w'cather, and once at the end of rains, this last 
watering having been rendered necessary owing to long cessation of the 
rain. After each watering the crop was lioed with Kudalis, and is custom- 
ary among cultivato rs where the crop showed a tendency to ‘ ‘lodging *’ 
the plants were tied up so as to keep it erect. 

Harvesting was cemmenced on 2Gth December 1907 and continued 
wivhouf. any breal; until February Cth. Tlie cane was cut and then 
cnis’-tccl in four roller iron mills of the same pattern working uniformly. 
The feiime mills were used thruugliout the campaign. 

The ,nice after sampling was bniled into gur by the local gnrboikrs 
in tlie simple native wa}’ without any elal)orations. Advantage wms taken 
of tliis to deteiinine:— 

(a) The actual loss of sugars (Sucrose and Invert) during the boiling 
process. 
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(h) Tlio n mount of inversion, 

/o) Tho antnal Joss of Sncroso l)y tbo coinJmnn! ofToct of and (b, 
'I'ho quostion of Jhc aotiird Joss of sugars and tlm nrntMinf, of inversion 
}.;^s been pres'ioiislv in\-ostignlT(! !\v LcatTier (AgriciiUnral Ledger, ISOG, 
N'o, in), vvlio as tlic TTsnlt of experiments at C'juvnporc and Poona con- 
riuded tliat the average loss of sugar (Sucrose and Invert) vois 10 per cent;, 
ft will be seen later that as the result of tliirtecn experiments \re. find an 
averaso loss of 15'7 per cent. Oiir results shov,-ing the amount of inversion, 
as represented bvth.e increase in glucose ratio, are in agreement with those 
obtained bv Leather. 'J’he subject however needs further investigation 
in view of the importance of producing a higher quality gnr, e. 7., one 
coiiiaining a higiier amount of recoverable Sucrose even at the expense 
of its appearance. The demand of raw sugar for recently ereeted rc- 
ti’ieries in and around these provinces last 3'car was estimated at not 
less than 10 lakhs of maunds. 

The difficulties of sampling small plots of siigaronne are well known, 
and are refcired to by Howard in tlie Proceedings of the Ponrd of 
.\gricultiiro, 1007. At Pai talfgarh tins year the whole of tl'c cane was 
crushed, tlic iuice. weighed and each sa/.uple separately examined ; the 
amount of 8ucros(‘, luverl sugar, and the Sjiecific gravity being dotCT' 
mitied. lii addition llie number of stools per aero veas coimted. ft was 
thought that this figure indicating the relative amount of space avail- 
able for each stool to grow* iu would he a rough measure of certain other 
factors sgich as leaf area exposed to the active rays of light, and traiis- 
niration, which iniglit ha'eo an important infinciice ou the amount of 
the sugar formed, and the concentration of the juice. 

These operations involved the examination of d-LOGO lbs. of juice, 
coiitaiiiirig lbs. of 8iKT(w:;e and In vert sugars, and yielding 8,623 lbs, 
ef gur. The authors rcgver that they were nnalde to determine witli 
the assistance availaldo the vaugld of cane. This will cercainly bo 
uudertaken in all subse(|uent experiments. 

Having decided to weigh and examine the whole, of the juice from the 
plots, and so to inake sure at least of an accurate, estimate of t:;e yield of 
juire and its composition, considerable latitude vms afforded t'l deal with 
thecaue in sucli a wriy as to get 'Ome idea of (he variat'^ms in composition 
from place to ]fface in the same variety, and to find out if a mctliod could 
he devised enabling one worlcing on a comparatively small sample to 
a'^say the crop correctlv. This has not been found to be the case and a 
fiance on the table giving the results in detail wd I shov that figures or 

n ‘2 
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SUGARCANE AT THE UARTABCARH 


widely different value were obtained, except where several hundred lbs. 
of juice were employed, and even then considerable variations were liable 
to crop up. 

Variety No. 2 Patarki Man^o of Shahgar.j was out in successive bo 
stools up and down the field. Tlie cane was not laid and to all appear- 
anccs was a uiiiforin crop, 

Tiic variation in composition is large, and such as would lead to an 
entirely wrong conclusion of the value of the crop, if any particular 
one was taken to represent its composition. The Sucrose varies from 
ItV 19 — 1 ^V22 per cent, and the Invert sugar from 1 ‘0 to 2‘4 per cent. Low 
sucrose being accciiipanied in this, as in all other cases, by high Invert 
sugar pointing to unequal ripening. Indeed it appears as will be seen 
from tables referred to later on that unequal ripeness is the result very 
largely of unecpial germination and development. The plants being 
crowded together in one part of the field with an insufficient supply of 
light and air ; and too sparse in another. 

To further investigate this point of variation another variety of a differ- 
ent appearance and growth Sarauti of Partabgarh — one of the thin reed, 
like canes — was examined snceessivc 25 stools being taken. Here the Suc- 
rose varies from 1 ff'50 — 15‘20 per eent., and the fnvei-t sugar from LIO to 
1'52 ])er cent.; differences which are considerably less but which neverthc- 
less are large enough to have a very marked influence on the composition of 
raw sugars. It was found that variation in these stunly reed-like cane.s 
which germinate and grow very regularly was geneially less "than the 
more delicate tall canes eff; the Mango and Reora type. 

The only case in which close agreement was found in samples of juice 
from cane of the above type was when the luimber of stools per acre was 
small cTioiigh for each one to liave apparently more than enough space 
for full devedopment. 

The problem of ubtaiiiing a juice of even compositinTi and ripeness 
sccins to be o]ie presenting difficulties analogous to those which face the 
maltster at home in securing a uniform sample of malt from barley. 
T nloss the conditions on the floor are such that the germination and 
gicAvdi of each grain to a certain point is uniform, an unequal sample of 
malt is obtained. In the case of sugarcane, unless the conditions are such 
that a uniform growth and development of each stool is possible, juice 
Varying in composition and ripeness will be the result. 

The early and late ripening of the same variety is another question and 
an attempt is being made this year to determine some of the factors that 
influence this, 
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It seems, however, reasonable to suppose that if germination ami spai?o 
av ailable for each plant to grow in are approximately the same, a juice of 
approximately the^ same quality ripe or unripe will be the result, 
although the question of finding out when it is ripe has yot to be fae^dl. 
This has an important bearing on the production of good quality gur 
because it would be possible to wait imtil the juice of a uniform crop is 
ripe, while if the reverse is the case and a little bit ripe here and there at 
one time it is impossible ever to secure a uniform juice wlilioiu selec- 
tive cutting, a thing very unlikely to be adopted in this country. 

After various trials the following method of cntthig the cane was 
adopted and used in plots 6 — 16. The following diagram illustrates 
the idea ; — 



Four strips one stool wide were taken at equal distances apart starting 
from the right hand, and cutting clown the wliole lengtli of the field The 
juice of the. four strips wasmixc<l and sampled. The cuttiisg was con- 
tinacal in the same way from right to h'ft, four strips being used lor each 
sample (000—1,000 lbs. each). This metliod gave better agreement, !)ut 
even here difl’crenccs of I p('r cent, were not uncommon, 

Table 1 gives the details of tlie results obtained from cacli plot. 
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TABLE I. 

Plot Xo. 2. 

Fatarki ^Fango of Shahganj. 


Xanie 

Area 


■158 acre. 
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TABLE l—conLd. 

Plot No. 3. 


Name ...... Heinja of Gorathpur 

Area . , . . . . ’112 acre. 


Xo. cif Stools. 

Weight 

ol 

juicp. 

' LOs. 

Sucrf)is<'. 
I’cr cC‘i)t. 

Sucrose. 

Lbs, 

] liven 

iSugiir. 

her cent. 

Invert 
Sugn r. 
l.bs. 

(Ducosv 

Ihiliu. 

t'liuity. 

Tofal 

Soliils III 
j II it'i.'. 
I’er Cent. 

rurily 

ettieieiit. 

TjU 

253 ■<! 

15-0.-! 

38- 1 

1 - JO 

2-9 

7-0 

1 - U744 

8-11 

83 -7 

50 

i -2(13 ■() 

13- 28 

20-9 

1-20 

2-4 

9-0. 

1 ■ 1 OfiO 

10-2 

81-9 

JOS 

731 Ml 

12- TO 

92-8 

1 ‘ {>r> 

32 0 

lO-O 

J-(i004 

10-2 

78-3 

JS4 

' 021-0 

13-45 

83-5 

1-52 

9-4 

13-3 

I I ■ 0085 

1(5- 7 

80 -5 


907 -0 

13-37 

121-2 

'♦54 

33-9 

13-5 

l-r074 

10-4 

8.-5 

fi77 

1 2715 •() 

13-35 

362-5 

1-50 

40 T> 

li-3 

! • OOTii 

Ki-.'j 

80- 9 




Plot 

No. 4. 





Name 






Rooj-; 

1 of Clor.aklipiir. 

Area 






•13.3 1 

acre. 



•200 

781-5 

11-02 

90-8 

J-81 

111 


■ ■ OO j 7 

,5- 

7(i-9 

189 

719-2 

10-9! 

78-4 

3 -97 

14-2 

18 - <1 

3 ■ 0590 

340 

74-7 

209 

0180 

10-44 

64- :> 

2Mi:> 

12-0 

lO-O 

3-0578 

!4-2 

73-5 

283 

954-0 

9-23 

8S' 0 

2-29 

21-8 

24-,^ 

1-051'< 

13 -5 

68- ;3 


1721-5 

30 -01 

To-r, 

2- t: 

) r> ' p> 

2m - 4 

1-1:0112 

14-8 

7l-(i 

3<.l 

( 50 :. -2 

10-52 



11-:; 


1 (1592 

14-5 


1232 

4299-4 

i 

10-48 j 

451-3 

-2-09 

Ml - 9 

-20 -(1 

3 • 0587 


72-7 


Plot No. 5. 

Name Cliarkahiya of Azamgarh. 

Area ..... *0075 acre. 


200 

723-0 

11-94 

86-3 

1-97 

J4-2 

1(5-5 

1 • 0643 

15-T 

76-0 

217 

073-7 

12-88 

86-8 

J-83 

12-3 

14-2 

1-0(573 

30-4 

78-5 

192 

7 9-2 -.5 

M-5C 

91-0 

2-93 

16-3 

17-5 

I • 0035 

35-5 

74-5 

L5] 

329-5 

11-70 

3S-,5 

2- ns 

6-7 

17 3 

1-0037 

15-0 

75 -ft 

1(« i 

605-0 

1 1 • : 2 

(■,8-:) 

2- JO 


!9-0 

1 ■ 1 027 

j r--’ ' 

1 74*0 

923 

S123‘7 

n-87 

371-7 

1-99 

C2-R 

10-8 

1-0043 

15-7 1 

75*6 





lf)2 

837-5 ’ 

14-74 

123-4 

1-30 

10-9 : 8-8 

l-()72(> ■ 

17-C 

83-7 

i:»i 

! 652-7 i 

]4-l!6 

07 - 6 

1-22 : 

7-9 ; 8-1 

1-0729 

17 ; 6 

83-0 

J02 

: 545-0 i 

14-85 

140-3 

1-24 , 

11-7 : 8-3 

r()731 

J7-7.. 

63-S 

•m 

i <J08-0 1 

14-01 

1 35 - 4 

1-29 ; 

11-7 8'C 

1-0728 

17-6 

84-7 


1 1-520-5 1 

' 1 

14-90 

197-5 

1-23 

16-2 : 8-2 

1-0730 

17-7 

84-5 

m 

4663-7 ■ 

U-86 

694-2 

1-25 

58-4 1 8-4 

1-0728 

17-0 





Plot No 

. 8. 




Name 

, 




. Saraiiti of Partabgarh. 

Area 


► 


• 

. •019 acre. 



Isj? 

: 551-5 

15 - 40 

' 84-9 

1 

' 1-49 

! 8-2 ! 9-6 

1-0774 

18-7 

82-3 

23t) 

I 6S7 (1 

15 41 

103 '8 

1-44 

9-9 j 9-3 

1-0770 

18-0 

: 82-8 

417 

' 1-238-5 

15-40 

j 190-7 

1-40 

1 

18-1 9-4 

1-0771 

18-6 
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TABLE I — cortid. 

Plot No. 9. 


Name KewaH of Benares. 

Area ...... ’0617 acre. 


1 

of StooU. 

Weight 

of 

juice. 

Lhs. 

Sucrose. 
Per cent. 

Sucrose. 

Lbs. 

Invert 

Sugar. 

Percent. 

Invert 

Sugar. 

Lbs. 

1 

Glucose ; specific 
Itatio. gravity. 

Total 
iolids in 
juice, 
'crccnl. 

Purity 

cflicicht. 

172 

507'5 

14-20 

72-0 

1-42 


10-0 . ■]- u 7 i ;‘ 

J7-3 

82-0 

185 

520-7 

18-87 

72-2 

1-50 

7-8 

10-8 ; 1-0707 

17-2 

80-6 

195 

578-0 

14-10 

81-5 

l-5:j 

8-8 

10-8 i 1-071)8 

17-2 

81*0 

.552 

iaOO '2 

14-05 

22:. -7 

1-19 

23-8 

10-5 ! 1-0709 

17-2 

81-6 

Name 



Plot No 

10. 

. Reora of Benares. 

Area 






. '118 acre. 


115 

605-2 

17-22 

114-5 

0-92 

0-1 

5-3 1-0824 

19-8 

Sf)-9 

92 

460-0 

J7'80 

79-8 

0-92 

4-2 

5 -.3 1-0837 

20-1 

86-3 

120 

462-0 

17-82 

80-2 

1-09 

5-0 

6-2 1-0830 

-20-0 

86 "6 

120 

554-7 

17-27 

96-3 

0-87 

4-8 

5-0 1-0834 

20-0 

86-8 

450 

-214-2-9 

17-21 

1 

j 370-8 

0-04 

20' 1 

5-4 1-0830 

20-0 

86- 5 


Plot No. 11. 

Name Reori of Benares. 

Area '21 acre. 


139 

720 -0 

16-06 

120-9 

1-21 

8-8 

r— 

7-2 

1-0828 i 

10-9 

83-7 


488-0 

10-74 

81-7 

1-30 

6-3 

7-7 

1-0830 

20-0 

83-7 

118 

542- n 

17-00 

92-1 

T 18 

G '4 

7-0 

1-0833 ; 

20-0 

85-0 

1-25 

636-2 

ifl-ro 

106-2 

1-20 

7'(> 

7-1 

1-0825 1 

19-8 

84-3 

147 

' 714-5 1 

16-82 

I 120-2 

1 1-22 

8'7 1 

7-2 : 

1-0817 1 

j 

19-6 

85-3 

13 G 

1 7311 -0 

16-98 

i !'24 -J 

j 

1-19 : 

l!!: 

7-0 

1-0833 I 

20-0 

1 

S 4 -n 

1 

782 

1 3839-7 

10-81 

j 645-3 

! 1-21 1 

j 46-5 1 

7-1 : 

: 1-0827 , 

19'9 

84-4 




Plot No. U. 


Name 


Aiea 


Saiauti of Partabgarli. 
’112 acre. 
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TABLE I — contd. 

Plot No. 15, 

Name . . Euswar of Partabgarli— without manure. 

Area . . . * acre. 


(,!: stooi-. 

(if 

juice. 

l.>s. 

.Sin r<»ic. 
Per coiu- 

.Si!cr(i?c. 

Lbr.. 

] 

iiivcrr 1 
, Sugar, i 
Per cent. 

Invirt 

Sugar. 

Lbs. 

Glue. 

Rati 


Spccilil.' 

liravity. 

Xolal 
-Solids ill 
juice. 
Per cciii 

’ 

Purity 

eliieicut. 

2.0 


riMji 

IKCO 

1 ■ .-»s 

ID-') 

i1 

0 

1 - 0090 

10-9 

^0•.3 

Iril 

(nii-.'i 

]:L :U 

82-2 

1-4S 

9- 1 

11 

0 

1 OOSO 

10-7 

79-8 

2(.Mi 

802-3 

12-9:i 

iOlCS 

1-33 

12-4 

1 1 

9 

r 00,3(1 

1.3-9 

81 -3 

20:1 

8;{I'2 

);r 14 

109-2 

1-01 

13-4 

12 

2 

1 - U009 

10-3 

.-iO-O 

217 

0‘JI () 

i ,.-,.7 

12,S-.7 

) -02 

10- 0 

12 

■4 

I'OOOS 

16- :i 

79-5 

i7'J 

3W-0 

1 

73-3 

1-02 1 

9' 1 

12 

•3 ' 

1 - 068:3 

10- 0 

78-1) 

1S.I7 

7I()-7 

12-<)V 

90 ■ r 

j 1 -6(1 

11-0 

12 

-3 

1-0603 

16- 2 

8(1-0 

211 

OOG-O 

I2-8G 

12:1-9 

i 1 1-01 - 


12 

•r> 

1 • (K)00 

10-2 

79-1 

ou 

II81T 1 

1 

12-03 

149-3 

r 


12 

■ ' 

1 - 0006 

10-2 

78' 0 

1931 

74001 j 

l.'POO 

962-3 , 

i i ■ 3S 

117-0 


1 

1 ■ 0670 

16-3 1 

1 

79-7 


, Plot No. 16. 

Name . Kuswar of Partabgarli — witli Sulphate of Am- 

monia. 

Area . '180 acre. 


21 0 

j 877-0 

n.,,7 

97-8 ' 

2-21 

19-4 

19-8 

1-II6I! 

13-0 

74-3 

200 

1 940-3 

10-66 

100-2 

2-38 

22-4 

22-3 

1 - OGtXI 

14-7 

72-5 

198 

; 834-7 

l()-97 

91-1) I 

2-38 

19- 9 

21-0 ' 

1 • 0020 

J3-2 

72*1 

191 

09(1- 3 

10-34 

7! -4 

2-31 

17 3 

24-2 

1 • 0000 

14 7 

70-3 

223 

: 9.30-0 

10-41 

99-3 ^ 

2-49 

•23-8 

2:3-9 

1 - 0397 

U-6 

71-3 

202 

^ 999'. 3 

10-84 

108-3 ■ 

2-42 

24-2 

22-3 

1-0618 

]o-J 

71-7 

218 

■ 8,8,8- 2 

10-81 

06 -0 

•2-:;8 

21-1 

! 22-0 

1-0602 

14-7 

73 -.3 

244 

' 1(192-0 j 

n- 19 

1 -22-2 i 

, 1 

27-4 , 

' 22-4 

1-0634 

1 

13.3 

72 1 

1694 

7278-4 

10'. 81 

787-0 ; 

2-41 ■ 

]r3'5 

•22-2 

1-0611 ; 

15-0 

72-0 
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TABLE T — concld. 

Plot 17. 


J!^ame Sarauti of Partabgarh. 

Successive 25 stools. 


.So. f>f S{0(»ls. 

Wcijilii, 

tit 

jiiiuc. 

I. Os. 

SUCrOrsC. 
Ter cent. 

Siii;rcisc. 

Invert 
Sugar. 
Per cent 

Invert 

Sugar. 

Lbi. 

IlllK'Oit 

Katiti. 

1 Specific 
gravity. 

Total 
Siilitls in 
juice. 
I’cr c(Mit 

Vurity 

ce- 

cllicirut. 


1I2M) 

13- 03 

J7-3 

1'34 


8 -.3 

1-O780 

18-8 

83-2 

J,') 

71'3 

Hi' 43 

n-7 

1-23 

0-9 

7-4 

1-11804 

19-4 

84-6 

■j:. 

7 -3 

13-37 

11-0 

1-27 

0-9 

81 

1 - 0766 

j8'3 

84-1 


87‘i) 

13' 93 

16-9 

1-31 

I'l 

8-2 

r0783 

J8-9 

84-3 

:J3 

CO *5 

13- 13 

JO-0 

1-37 

0-9 

8-8 

1-0773 

18-7 

82-6 

Ii:. 

73-2 

13-29 

11-3 

1-32 

1-1 

9-9 

1-0772 

18-7 

81-7 

■jr. 

176 '0 

Hi -02 

12-2 

1-22 

(1-9 

7-6 

1-0794 

19-1 

83 '8 


L72':) 

15'87 

11-4 

1'27 

0-9 

8-0 

1-0786 

19-0 

83-3 

2» 

181*0 

]6'12 

13-0 

1-13 

0-9 

7-1 

1-0787 

19-0 

84-8 

2 :. 

1J7‘5 

13- OS 

21-5 

1-23 

1-7 

S'O 

1-0775 

18-7 

83*5 

m3 

78*7 

26-30 

13-0 ! 

1-10 

0-8 

1 6-6 

1-0804 

19*4 j 

83-0 

23 

157’5 

13-43 i 

'24-3 

1-18 

1-8 

7-6 

1-0771 

18-6 

82-9 

23 

86 ‘2 

; 13-92 ‘ 

13-7 

1-23 

i 

' 7-8 

1-0781 

18-9 

83-1 

23 

93*3 

: 15-49 : 

14-8 

1-21 

! 1-1 

7-8 

1-0792 

19-1 

81-1 

25 

125-7 

13-77 ; 

19-8 

1-24 

1-5 

7'8 

1-0801 

19-3 

81-7 

23 

68-7 

16-07 

10'2 

■ l‘Cl 

O'O 

6-2 

1-0790 

J9-1 

84- 1 

23 

76- 5 

' 16-28 

12-4 

0-98 

0*7 

6-0 

1-0795 ^ 

19-2 

84-4 

.3 

82-2 

l6-:il 

13-4 

1-24 

1-0| 

7-6 

1-0803 1 

19-4 

.84-11 

25 

83-7 

! 3 ■ 88 

13'6 

0-98 

0*8 

6*1 

1-0764 j 

18-3 

83-8 

1 

■ 611-1) 

16- 1() i 

9-7 1 

0-92 

0-3 

3-6 

1-0788 : 

19*0 

83-t) 

300 

1760-9 

: 13-84 

2-8-9 1 

i 

r:8 ; 

20-7 

7-3 

1-0783 1 

]9-() 

83-3 

1 


Tt may be of interest to other cbemisis to briefly mention the methods 
used in the temporary laboratory at Partabgaih. 
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1. Sucrose. 

oO cc. of juice was clarified with Lead Acetate and diluted to 
hX) cc. 

The number of grams of Sucrose per 100 c.c, fSi) was found in the 
usual way by the Clerget method using the formula — 

X— y X 26*018 

'^>=143 

where x — Direct reading, 
y — Invert reading, 
t = Temperature of the readings in °C. 

The results are given in per cent, of Sucrose in juice, grams of 
Sucrose hi 100 gn is. of juice, and this is got by dividing S'l ),tv the specific 
gravity. 

2. The Specific gravity, 

Determined at 20 by a Westphal balance. 

3. Invert Sugar. 

This was determined by a method first suggested by Soldiani (Dazz. 
Chem. Itai 0-321) and modified by Ost (Ber, d. d. C’hein. Des. 21-11-3003). 
It has been used in the United States by Ewell and in England by W'ood, 
but its application in this country has not been general. It is accurate, 
rapid, and possesses many advantages over Eehlings origin.al method. 

It coiu^ists in nsimz a solution of copper bicarbonate and potassium 
oaibonatc as the oxidising agent. Filtering off the precipitated eupron.s 
oxide, and dissolving in a .solution of ferric sulphate acidified wit)i 
sulphuric acid. A (|uaiititv of ferrous sulphate proportional to the 
cu [irons oxide present is formed, and this is estimated by titration with 
potassium permanganate of a convenient strength. The copper solution 
is made by dissolving in a litre. 

23’5 gms. Copper Sulphate, 

250 gms. Potassium Carbonate. 

TOO gms. Potassium Bicarbonate. 

Its advantages over the usual alkaline tartarate solution are that it. 
keeps for a considerable time without change. It has far less action on 
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cane and other iinn-rcducing sugars, and a given weight of sugar reduces 
noarlv twice as much copper as it docs from FehUngs solution. It re- 
quires, liowever, ton minutes lH)illng to got accurate results. 

The actual manipulation was carried out as follows 25 cc, of i be 
cane juh.e was clarihe.!, made ui> to 100 cc. and filtered. 50 cc. of the 
copper solution measured into a :^0O cc. conical flash aud Imatcd to heiliug, 
10 cc. of sutrar solution run in, and boilii\g continued for 10 mmutos. 
The. cuprous oxide was filtered through a pad of fine asbestos on a per- 
forated disc in an ordinary funnel muhu' slight-pressure and washed with 
boiling water. The asbestos pad was returned to the flask, and tiie oxide 
adhering to the funnel wasiied out with a 10 per cent, solution (>f forrk 
sulphate in 2-5 per cent, sulphuric acid. A few crystals of Sodium Car- 
bonate added to the acid sohition in the flask to dris^e out the air, and to 
prevent oxidation of the Ferrous salt. The contents were slightly diluted, 
well shaken to dissolve the copper oxide, and titrated in the usual way. 
The permanganate is best standardised by a solution of glucose of 
known strength. Complaints have been made tliat tlie end |Hiint of ibe 
reactu.M} is undecided. 'This is generally found to he the case with per- 
7 nan 5 ianate titrations unles.s care is taken that the reagents are free fro)!i 
chlorides. 

The following table shows some of the figures obtained by this 
method : — 


S;U1U>I('. 1 

cc, 0()|)]K-T 
Solnlion, 

cc. Siijrai 
Solution. 

cc. K ^ 

ll^cd. j 

Invrit 

Siipir. 

Per Vent. 


r .VI 

10 

imtJ 

] Uii 

2(7) 

5 





( ,“0 

10 

nvs 

r:i2 


f 50 

10 

14-0.5 

IT' 

-(-) 

( .50 

10 

I4-00 

J-S2 


( ,50 

10 

ITT 

rtiT 

1(2) 






t 5(.) 

10 

i:r7 

ro: 


( .50 

\(l 

1 ()-05 


8 {2} 






( no 

i 

10 

lt:'4 

Ti.MI 
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'Xhe varieties at Partabgarh can be broadly divided into two classes on 
Uio lines already suggested by OTie of us.* 

CPms a . — Thin erect canes of recd-lilce form corresputiding to the 
Oliaul canes— 

Sarauti of Partabgarh. 

Kewahi of Benares. 

Moraclia of Basti. 

Sarauti of Basti. 

Class S. — Thicker, stronger and more erect canes corresponding to 
the K us war senes — 

Patarki mango of Shahganj. 

Hemja of Gorakhpur. 

Beora of Gorakhpur, 

Charkahiya of Azamgarh. 

Dhaura of Azamgarh. 

Pansari of Usufpur (Gliazipiir), 

Re ora of Benares. 

Reori of Benares. 

Kiiswar of Partabgarh. 

ft is interesting to compare some of the data obtai?ied from the two 
classes. This is done in the following tables 


CLASS A. 


Ptjl. \tM'iefy, 

cJiiiee j)ei 
.'-tool, 

Lbs 

1 

! 

Sue- Invert | 

iwi'. Sugar. ; 

Per cent. Per eent,; 

1 

(■'lucDse 

Katio. 

Total 
.'irilid.x in 
j 11 ice. 
per cent. 

Puri tv 
eo-eftb 
eient. 

■S Sarauti oi Partabgarli . 

2 '4 

1 

: lo'IO 

1 ■ <(i 

')-4 

isr. 

82 '7 

U „ „ 

♦2-8 

^ ]G'4:i 

ri5 

()'!) 

- Iir4 

S4'(l 

!> Kcwalii of Ik'nar(;s 

2'!l 


1-49 

lOT) 

17-2 

8 10 

1 3 Sarauti of Hasti . 

' :ro 

i IT '89 

1 '(14 . 

.)'9 

20'a 

S4'S 

13 .Uemcha of Pasti . 

2'<) 

i IT'IO 

! 

. 1 '27 

7 ’4 

20-8 

84 '2 


* I lie Sugar Industry of thn United Provinces by S, -M, lI;uU, Chapter IT, pages 3 and 14’ 
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CLASS B, 


I’lot. 

y.may. 

Joiee per 
stool. 
Lbs. 

SuilTO-SO. 

Per cent. 

Invert 
Sugar. 
Per cent. 

Ghu‘050 

Ratio. 

Total 
solidfs ill 
jnicc, 
Per eent. 

Purity 

eo-efit. 

eient, 


Paliii'ti miuigo of Shiili- 








gatij 

3o 

14 '92 

1-70 

11-5 

I 8-3 

81-0 


of Coiakhpiir . 

i’Q 

13 -ar. 

1 -,10 

11-3 

IG-o 

80 -f) 


C'harUaliiya of Azaingarh 

3 A 

Ll’HT 

1 -99 

10-8 

1 

] r>7 

To'O 

u 

Dliaiira of Azaiiigai li . 

t)’4 

13-99 

ViS 

10-0 ; 

17-3 

HO-S 

; 

P;iOs!iri of I’siifjmr 








(( } 

■i':! 

14'S8 i 

1 -if) 

8-4 ; 

17'G 

84-;-. 

lo 

Itoora (tf Kotiaros 

: 1 

17-31 

0-94 

.■4 1 

20-0 

80 -.7 

U 

1 l^cori of Honaros . 

4’U i 

^ Ki-Sl 

i 

7-1 

i 19*0 

84-4 

\'> 

1 Kii.-^war of Paitalignr]i . 

3-S 

13-00 

1 ‘r>8 

12-1 

' 10*3 

79-7 


Tbe yield of juice per stool was very unifonu in the ease of class A. 
the thin reed dike canes ; and with one exception they gave juices, of high 
concentration, low glucose ratio, and high purity co-efficicnt. _ In other 
words juice, which was suitable in every way for the production of a higli 
([uality raw sugar. The yield of juice per stool from the canes of class 
B varied eiioiinously, as also did the other data shown in the following 
Tables : — 


CLASS A. 


Plot, 

Vari(‘ty, 

Stoc)]^ 
JK'I’ a ere. 

SiKtroso. 
Per eeiit. 

Invert 

Sugar. 

Per (iu^nt. 

Sii{'roso 
[KT acre. 

Invert 
Sugar per 
acre. 

8 

Sriiauti of Piirtahgarli 

. 8,510 

10-40 

1-40 

3,801 

309 

14 

I 

. 7,774 , 

10-43 ; 

1-10 

2,630 

1 254 

1 

9 

Kewalu of llenarcs . 

. ; 8,940 1 

14*05 

1-49 

3,658 

1 :« 

. 3 ! 

Sarauti of Bnsli 

. i 8,330 1 

17-39 

104 

4,188 

25)1 

!2 

1 Moineha of Hast! 

. , 7,440 

17'10 

1-27 

3,9(X) 

28!) 
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CLASS B. 


0-i. \7)rioty. 

; Stools, 
bier iici'C' 

: Siici‘o>>(' 
i\'i’ eciil 

j Tt!v<'rt 

Siig.ir. 

IVrccnl 

1 ISiicro-^c 
licr ;.<'re 

e tn.'iiigo of Sliii iigaiO 

. 7,;i7,7 

M-aa 

] 'Tn 

~d' 

:> 1 Iniij-i of C’oiiiklijiur . 

. G,'>14 


1 oO 


,j ClrubJiiyu uf Azaing;:);li 


1 1 ■S7 

I'ua 

•hsia 

•; ]).i'Uini of Az.'.'ngarl'. 


]:r!in 

1 0() 

hl74 

7 I'.iiiniri of Ibiifpijr (tUi.-.zipui-) 

. 7, 1 an 

ii'SS 

1 y>a 

.Vtln 

111 ia-.tl' l of iictl. 

. j 

17-:1! 

ir(i4 

:bU:l 

11 i;i.-(!ri cf Ib iiorcs 


ie-81 

1 

rai ' 

;b')7;} 1 

l.r Kll-Ulif nf IkiltijUgMfll 


! cron 

I ',7S 

o.aos i 


1 nv<'rl 

plT ‘(10. 


4.L’ 


U:i 


170 


f4-2 


Tbo diffcr'ucn? in the* latter ca <:0 may liavo been due to one, or both 
1 tiie fo!lo'.viu;Lf caurjos :- - 

i'i) An iu])erent (lifh-Leiica in the varieties tlie?nselves as su;;ar 
];r'aJii(.‘ers. 

lie A \ai.iUtjOM in one or more ol the faetors coid rolling jiIiol- 
svtithesis broa-ht alaml by varviny canditions of eulti- 
, vation. 


he lost eondil ion may. and no doubt does. aceountTor soineot tlie vana- 
inas, biit It !s noiiiudy tliar in tays so similar in on (ward cluiraeteristies 
' ( hfirhalnya of Az uny.ni.h ai.d Keoi'a of Hrniare.s tlmt it will account for 
'.liilcrciice iu Sucrose content ol nearly tl iier cent, 

^ It seems much more prnlath'e that some condition as the Sjiaee avaii- 
' '• i<a 1 i'.e de\ tloijnamt or cue i elool is (lifhnvnt. allcciine' in its tnrn tlri 
>ii dn-d oxiioscd to the acijye rays oi light, ^nin.spirib ion, and hmtoi-s (,•]' 
iiatare; and (hat t’iesa determine tlie comoosidon of (he juice. 
<oriceh al.-le that tlie most ecoiiomiea! production of sugar will be 
'/V*^ l)\ inetli(.His (d c'n.divutiom which gave a larger and more 
' ‘ y' dui.u'.i leaf urea pa' weiglit o;. eatie. ])rodded the lutt-ir is not 
dimniidicd |)er acre. 

a hn go variatton in ihe juimhor of stools oer acre, 
' bsc iLuequal gei'iiihi.il.ion of these niore delicate vaiieties. and it is 
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iii view of h:is just been said to note tbnt h.sb 
c•o•'.cetlt!.l^iol^ of juice gonerelly neconipaiiies a low number of si.jyi, 
l-er acre. No flelii.ito dedoctiun cun u\ course be mude from one 
W(ok v.ith ditb.r<‘iit vuiie’.ies in an exiiorituent not planned lor tfib pani. 
culur nurpo^ie. but the result sceios snuo^cstivo, and points to the Ut. 
already nientioiied, that a great deal more attention will have to be giv^s, 
ill sin^arcaue expel iiiicuts to tlie study of the exact conditions ol growtb 
and their influcuco on the factors which determit,ft tire yield and cnucer. 
(ration of juice. Recent work on sugarcanes in other couiitries m 
shown that the caices yielding tlie most sugar were the heaviest, rhat h, 
tlie stroii'icst tillered plants of the cane-fiehl, and tliis may be div,-. 
t^'ou'di no ineution is itiade of it, to a natural tendency of such canes t.i 
dcveloj) a larac leaf area or ]ios.si):)ly by being grown for selection pin-. 
j)Oses nndej' conditions which fa v our vigorous leaf development. If thb 
is so it will have an important bearing on the methods of selection. 

F,X|)cnnicnts are being carried out this year with a view of throtviiti; 
more light on the subjetd. 

A ♦mod many sugarcane experiments hitherto recorded arc coitpir 
with describiiiiz dtiferences in com])()sition of the juice to manures with- 
out attemnting to trace the influence of these on the factors mentioned 
in t!ie preceding pages. 

The importance of producing a concentrated juice .(provided tb- 
yield of sugar per uuit area is not appreciably affected) is prerkaps emphs- 
siiod by look'ing at tlie question frojii a slightly different point of viing 
e.(}., the amount of juice tliat has to be evaporated to obtain .oOfiOlW, 
of Sucrose. This is shown in the following table 


SllciO 
l\l' IT 


nvigin of ]ri lb.<. -iig-.r. 


14-92 


33.549 


1 3-;55 
1 .T 4 S 


37.418 

•J7,C3;5 


EXVEiUilE^'TAl- ^,TATIO^’■J ISJOS. 


19 


iSuoiose 

Per cent. 

of ju;cr i»cr 0 lijs. stjgnr. 

rj'uti 

3:>,7u2 

14-S.S 


I0'4n 

32,472 

14 'Oo 


17 -in 1 

2s,.sn.'i 

JO ‘SI 

2!i,742 

17‘i0 

2IM::!4 

17 ‘30 

2n,:4!- 

0V4:p 



1 

iCi'M 

; ! ..24! 

i 

Xeaiiv 20,000 lb,s. nume water has lo be boiled awa;c in dm juice of me 
Idwest eoiicentratior! lo obtain A.tjOO dis. of sugar, 'i liis needs con* 
dderation in India whore (he qne.stion of fuel is an important factor. 

At Partabgarh when the weak 
giir every available piece of b.auas 

juices W'ere bdng boiled dow'u into 
so was used u|), and often wxod in 


?.<ldhioii. In tl>e (.‘ase of tlif coiicciit rated itiices a largo Cjuantity 
of ba.uasse was left unused. 

A luip of work wliicb nnelit W'dl ke tal:eji u]' in ceuro'cliou with cane 
fuitivation wouhl le to fujo the eohditioiis w’hidi d\e the most concer.- 
fiatcd juice, without materially aifecting the yield of sugar per acre. 

Tiulecd soinothino; of thi.s kind; with the jesults eAyirossod in a slightly 
Uilierent wav, will have to be done before lln* selection of sugarcane ran 
he attempted. It is obviously inipossibh' to altenipt improve a cane 
^ifiti; you know wh.at it can (lo under optimal conditions. 

A good deal of discns.sion aroso at the Itoard of .Agriculture meeting 
'it bawnporc on the relative merits uf valuing .‘^iigareane by the quantity 
of jiUL’i' and the pcfeentage of sugar in it and liy acuially weighing tlie 
gur. lu tile cenrse of th=i Partubgaih Campaign tins year data were 
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uMaihod eiiaViliii^r .>% to ctnciilale lotli vauars. These are sliown .n 
folio tahh- ; — 


Co}iipn/':.-->iM of ijicld of swjars and (jar per acre. 


Ptit. 

Wiricly. 


lit V(’l‘t 
siig r iKi 

Tnlal 

+ IjiWl’l 

(iar, V 


Ill.lllgO 1)1 Sh:;l!p:;inj 


452‘S 

f^agar. 

442o'a 

44'i:; 


Itiva ot 'ZiUltg-M-ll 



4451 -2 

-lUM 

(.i 

Dli.-niUi ot A'/;uiis:';!rh 


>4:r4 


l.+.T 


I’aiis-iri of 1 Anfpiir (( 'liJizhjiu') 


4-kM 

54:;r.A 

A.T-: 

s 

SaiMiiti of 

:;sni -.s 


42in’! 

it')-: 

2 

Mt'Walii of llcuiircs 

TIAkO 

:5S.T7 

4:'4.:i 

:l.s:7 

lo 

; 'Rcor,. of 


iTir;; 

:iai2-(i 

1 :l.247 

]1 

■ Il'.'tiri (A 

aii7:!’S 

•yu-r 

:i2a5-2 

:;UM> 

t: 

Moim lKI of B;.Ui . 

1 ;*>! ill! i’ll 

2S'.rx 

11 STS 

hi:: 

la 

Siuauti <;f 

1 -Mss-r' 

2.5(iT 

44;i:i-2* 


M 

SavulU! of Parfaly-rnU 

:iu:>.n-C 

2.‘;4-'i 

:iss.-)-i j 

‘1,!4T 

15 

Kii>war of ParUxBgMrli 

r>’2ox'4 

i U12 r. 

o'uiru 

■ (iu4: 

la 

.. „ hvitli 

Ilia mire) .... 

r^r:-2 

I !i75-( 

5247*2 

ti'v; 


As a matter of fact there is for this hind of work a curionslv cd'-'o 
agreement heivvecu Dk'hi ; the amount of dirt ainl moisture left in 
,uur is the same as the sugar taken out and thrown away in the seinn. 

One Avould not expect the sampling of gur to present anv dinienltif"' 
as a thoroughly honiagenoiis mixture of each, pan is oljtained hy ih 
constant stirring it gets when cooling. A small cote of approxic^atd/ 
the same weight was taken from each Bhcla, and the whole of thor: 
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niixed in an poroelairi murtar. The following ro.siilrj? uftlop- 
samples show l-liac the jiiethoO was rriitlifiii 



Sucior;. 

lincri Siii'.ir. 

h^iiniple. 

l\t' C'Cllt. 

l\r n ih. 


TS'llO 

tr.'lfl 

A 

73 ‘00 

1 /a*48 

It 

7(V04 


It A 

':o'ii4 

iVCto 

Ki 

o,v;u 

].s‘!t7 

Ki A 

o:>vir> 

f!)o:{ 


U i'. iiiteiestino to note the composition of the jnli/c imd the oo^'npcsition 
yi tiie <^i-r obtained frcmi it Fifte'^n seinplcs of gni made from juice 
of known composition were oxnmijied ; the results are ghven ooiow : — 

Poinparwvn '.*/ covij^mtion of jfucc; anfl qooJiff/ of (jm. 




Sus-roso 

Slh"(‘0't“ 

riot. 

\ttrio(y. 

ill jiiu-r. 

in gill’. 



: IVi caul- 

JAt la in 


Itivot Iri-veit 

.'•'ti.e-r ill Sum'll’ iu 
jiiii-i'. giir. 

/Vrc nt. PfT Kilt, 


r’;it;ir),'. Dl.-ilKfo of Shali.Lf.an] 


Ifciiija of (o-rakliiMif 


•Poora of ( lorakitpor 
Charliahiia of i\/.aiiicu-)i 


! VU-2 


I’Tn 

12 ‘-12 

lir:?.*! 

72-:!ii ’ 

i ’.'li 1 

]2*{So 

nets 

nw'iij 


is-li 

irs: 

i;7-ja 

I'tid 

I7'.3S 


4 
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Compa-f ison of composition of juice and gmlitu of (contd.) 


Plot, 

Vaxicty. 

Sucruf'-e 
■ iri jtiice. 
Per cent. 

SslCrOfrC 

Jn gur. 
Pci- cent. 

Invert 
Siiga, 1 “ in 
]uice. 
Per oen(. 

Invcri 
Sugar in 
, g'lO 

Per coiu. 

0) 

niiaiii'a of A/ani(if;U'h 

l.TiM) 

74-28 

l‘.5B 

iro:! 

7 

PiinsMTi of U.'-ofpur p.Aliazipui') . 

14-88 

70*37 

1-25 

10’4u 

8 

S.irfUiti of Pnrtabgarh 

1 .>‘40 

75-17 

riG 

irnu 

0 

Kewahi of Benaropk c 

14‘05 

73'0() 

1-40 

12-24 

10 

ficora of Houaros 

17'31 

77‘87 

o-yi 

8*57 

11 1 

Koni'i of Ilona iT^ 

10' SI 

7fi‘00 

1-21 


111 

^lotnoha uf 

17-10 

“'•‘■(It 

r27 

8-!4l 

i:} 

Sai'iiiUi of llasi.i 

17710 

7(-^-04 

mu I 

S*s! 

u 

. S.dMiiti nf l‘i;i-t.il:^aili 
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A ratlier striking point abont ail t!io juice.? at Parlabgarh was ih 
C'OmpaTatively high anioiuit of Invert sugar, even in the ripest canes. 
IiiplotNo. JOReoraof Bcnare^ f“ut on January it, was approxlinav/iv 
rtW) per cent. The higliest amount way in Plot No. 10 Kuswar uf Par- 
tabgarli cut on January COth, 2 4 per cent. This plot had been lieaviiv 
mamired with nitrogen and was <;ut at the same lime as the plot J llie 
same variety without manure to compare the juices, 

Jhe gar made from tlic ripe Reora of Beiiaies contained 8A- per cent, 
sugar; the gur from tlie unripe Kuswar Itl'O per cent, invert 
sugar— an increase of 101 per cent. 

It is generally agreed that a per cent, rise in the jier cent. Invert sugar 
means a per cent, loss in the amount of crvslaiizable sugar. Tlicse 
figures p; lint out the necessity of a detailed, study of the changes tliat 
go on during the ripening of one or two of the leading varieties of canes. 
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(able is given below showing glucose ratio id the gur and the juice, 
tlv' ti^'ures agreeing with iliose piiblislied previously by Leather, but it 
wa- thoii<jbt worth while to put them on lecotd 

Comparison ofOlaco.se Ratio in juke and gur. 
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It was stated at the beginning of this article that we found as the 
result of thirteen separate" cxponiiients dealing with 8,000 lbs. of 
gai that the average loss of total sugars (Sucrose and Invert) waa 15 / 
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per cent, Tlie dilailed figures on wiueb. tjiis calculati.Jii is based art 
giveii below 

Total lo6i> oj sugar 6 during hoiliny. 
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There is no doubt that inost of it goes in the scum. It slioid') iic-t 
be a diiTicult inaUer to devise a simple filter- press at the cost o: a hiv 
rapees which could be woid:cd by liaml. Even if half this loss was 
recovered it would mean a very considerable increase in the product! .'ii 
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8iiorose is the desirable coniponiul from the factory point of view. 
Tk loss of this depends on two things. Some of it is inverted during 
some of it is ladled out with the scum. The combined etred; of 
pi.'-;e is the loss of nearly 20 per cent, of the total Sucrose, as shown in tlio 
following table 
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